Abstract-The main objective of conducting this study is to shed light on the benefits and role of data warehouse (DW) as a source of knowledge acquisition in enhancing the process of decision-making. It is believed and assumed that meaningful and significant information can be acquired from DW which provides valuable knowledge to support business process and decision-making.
I. INTRODUCTION
oday's organizations face a very hard time, largely as a result of competition, globalization, automation and scarcity of resources. As the business environment is changing. At the same time, those companies are likewise evolving. In this changing environment, companies are much more eager in getting immediate and accurate information to make better decisions. Successfully supporting managerial decision-making has become critically dependent upon the availability of integrated and high quality information organized and presented to managers in a timely and easily understood manner ( [1] ; [2] ; [3] ).
In such environments it is important to assure decisionmakers of the quality of data they use ([13; [12] ). [16] claim that Data warehouse (DW) hastens the process of retrieving information needed for decision-making. DW technology has emerged as a key source and powerful tool for delivering and accessing information for decision-makers ( [4] ; [1] ; [5] ; [6] ; [7] ; [3] ). Since the 1990s ( [8] ; [9] ), DWs have been an essential information technology (IT) strategy component for large and medium-sized global organizations [8] .
Despite the recognition of data warehousing as an important area of practice and research, there is little empirical research ( [3] ; [17] ) about implementation of DW in general ( [18] ; [14] ; [17] ; [3] ).
Timely and informed decision-making is becoming crucial for the long-term success of businesses [20] . [21] claims that business decisions must be made with speed and accuracy if organizations are to remain competitive. There is quasi-consent that DW provides more detailed and accurate information for decision-makers to improve their decisions. Considering the usefulness of DW there has been little research in Jordan on DW, i.e. it has been comparatively less investigated in Jordan (exceptionally our last paper during KAM'14 -see [76] . Therefore, the main focus of this study is on the advantages and benefits of DW as a provider of information to the process of decision-making. It investigates mainly the relation between decision-making, the need for information and the employment of DW in Jordanian firms.
In addition, this study investigates how top management of Jordanian firms perceives the effectiveness (usefulness) of DW as a source of reliable and accurate information for decision-making.
II. AIM OF THE STUDY
In this paper, a field study of DW and its benefits and role in easing and enhancing the process of strategic decisionmaking among top managers in Jordanian firms were investigated. Therefore, the main aim of this study is to investigate the benefits, which are provided by DW, in enhancing the process of decision-making.
It has been ascertained that DW is superior to traditional database and improves the process of decision-making. Therefore, the study's aim is to investigate empirically whether or not the DW provides better and more accurate information.
A study of a large number of data warehousing practitioners and experts by [24] showed that the implementation of DW was motivated more by internal pressures than external. A majority of the respondents said that the need was information related, including the need for better access to information, more accurate information and a single source of data. As the authors point out, organizations appear to initiate DW projects to provide decision-makers with accurate and effective information. [25] are of the opinion that improving access to information and delivering better and more accurate information are motivations for using DW.
III. THE NOVELTY VALUE OF THE STUDY
This study was applied in Jordan, which is one of the developing countries in the Middle East. As Jordan's firms are not in isolation from the rest of the world, they are also influenced by the current competitive environment. The implementation of advanced and recent innovations, such as DW, is essential for the firms in developing economies, such as Jordan.
Despite the exaltation and adulation of DW, there is a need for evidences that the implementation of DW improves the quality and accessibility to information. Therefore, this study aims to practically investigate whether or not the implementation of DW improves the quality and accessibility to information and enhances the process of decision-making. Doherty and Doig in [26] drew attention to the role and importance of information accessibility. The authors claim that the information accessibility is a precursor of information quality-it has a significant impact on the information's usage, and consequently is an indicator of the DW's success in storing and processing information.
In addition to information's quality, previous literature and studies on DW have emphasized the importance of accessing information. The accessibility to information and their quality are crucial to the success of their use. It has been claimed that the use/ implementation of DW improves the quality and accessibility to information, and consequently leads to sound decisions. In other words, it leads to more fact-based decisions. DW has, according to DW literature, the ability to store a vast amount of data in a usable and appropriate form for the decision-makers' needs and uses. Although a wide range of primary and secondary sources has emphasized the importance and role of information quality and accessibility in enhancing the process of decision-making, little empirical research has been conducted so far. Such claims need to be tested empirically. It is essential, therefore, that the researchers investigate whether or not DW provides easy access to data and information, frequent, accessible and timely reports and more accurate, useful, reliable, complete and relevant information to decision-makers.
Based on extensive literature review, the researchers have identified that firms are often unsuccessful due to a lack of appropriate information or more precisely their inability to get the right information to the right person at the right time. The availability of apposite information to decision-making helps mangers in taking reliable decisions, which improve the firm's performance.
Additionally, the researchers have not found and are completely unaware of any empirical studies regarding the implementation of DW in Jordan. Therefore, it is hoped that the findings of this study give the readers and those who are interested in these issues practical insights into DW's field in Jordan. To some extent, it is one of the academic contributions. It contributes to our understanding of the DW in general and in Jordan in particular, and may form a basis and motivation for future research in the important fields. It is also believed that the final outcome of this paper adds up to the improvement and development in DSS, such as DW, by helping their users and developers to be more aware of the data and information's quality.
IV. RESEARCH METHODOLOGY
The writing of this paper is passed in different phases. In the initial phases of the study, renowned journals, publications, conferences proceedings and books were reviewed. In addition to these sources, the findings of numerous empirical studies were researched and analyzed. As the researchers previously pointed out, the sample of the study comprises all the 277 firms, which are listed on ASE at the time of the data collection. Thus, a questionnaire was found to be the best instrument for collecting the data in this study. During the next phases, therefore, a survey questionnaire was conducted with the top managers of Jordanian firms. The questionnaire, which is used in this study, is based on previous studies and the researchers' assessments and discretion and adapted to suit the objectives and requirements of the study.
The data, which were collected, is very quantitative in nature. Therefore, in the final phases of the study, the data were statistically analyzed by employing Statistical Package for the Social Sciences (SPSS) in order that proper descriptive and inferential statistics to analyze the results and draw conclusions can be reached, including means, frequencies, standard deviation,.
V. LITERATURE REVIEW
The concept of data warehousing has evolved out of the need for easy access to a structured store of quality data that can be used for decision-making [27 p. 5] . Organizations have vast amounts of data but have found it increasingly difficult to access it and make use of it [27 p. 5] .
As an attempt to solve the problem, DWs were introduced. DWs have become the focal point for decision support in organizations today [28] . [27 p. 5] claim that the data warehousing offers a better approach. Data warehousing implements the process to access heterogeneous data sources; clean, filter, and transform the data; and store the data in a structure that is easy to access, understand, and use. The data is then used for query, reporting, and data analysis [27 p. 5] . [29] also claim that the data warehousing has emerged as an effective mechanism for converting data into useful information.
DW systems offer efficient access to integrated and historical data from heterogeneous sources to support managers in their planning and decision-making [30] . [31] also claim that data warehousing provides an infrastructure that enables businesses to extract, cleanse, and store vast amounts of data. Most medium to large organizations, according to [32] , operate DWs.
It has been claimed that the main DW's role is to support decision-making. However, the role of DWs has been broadened. [33] state that DW provides information from external data sources for decision-making. DW has the potential to create radical changes to existing business processes and is often viewed within the context of business process reengineering [18] . Accordingly, [34] claims that DW gives business' users the ability to analyze data. [35] also claim that DWs enable organizations to exploit decision-making.
According to [36] , DWs provide the basis for management reports and decision support. In support of the above mentioned claims participants to a study by [6] agreed that the Return on Investment (ROI) for the DW was well justified through considerable gains in productivity and enhanced quality of customer service. Moreover, in an independent detailed study of 62 organizations worldwide ( [34] ; [37] ), the major findings of International Data Corporation (IDC) based upon 62 case studies of organizations that have successful DWs in use are an average three-year ROI of 401percent was realized by organizations building DWs. Although this study is primarily focused on quantitative information, there are several qualitative benefits ( [34] ; [37] ), such as providing standardized, clean and value-added data to create information from disparate sources. In addition, the DW makes the data available across corporate organizations and provides the needed information quickly.
The DW is developed in order to support the integration of external data sources ( [38] ; [39] ) for the purpose of advanced data analysis. [40 p. 35] argues that a DW produces tangible impacts to the quality of day-to-day business transactions. Previous research on DW has produced some encouraging findings about its benefits and indicated that a DW can offer several benefits to an organization [18] , such as enabling effective decision support; ensuring data integrity, accuracy, security, and availability; easing the setting and enforcing of standards, facilitating data sharing, and improving customer service [35] . [41] presented time savings for data suppliers and for users, more and better information, better decisions, improvement of business processes, and support for the accomplishment of strategic business objectives as benefits from data warehousing.
Furthermore, [5] , who examined data warehousing at the Housing and Development Board (HDB) in Singapore, found that the main benefits of the DW, which were developed by HDB, are enabling the users to have access to consistent and reliable data in a timely fashion which facilitated forecasting and planning efforts and improved decision-making. In addition, a study by [42] revealed that DW appears to be used more to improve the flow of information in an organization than to change the way the organization does business. The authors found that more and better data is the greatest realized benefit from DW. Moreover, a study by [43] identified time savings, new and better information, and improved decision-making as benefits of DW.
[44] conducted an explanatory case study at a financial services organization to investigate how DW provides decision support to individual decision-makers. The results showed that the organizations successfully automated the retrieval and input of data for front-end users. [40 p. 33-34] , who interviewed people from seven companies, found that the benefits of implementing DW were improving asset management, reducing customer support costs, auditing billing practices, terminating unprofitable product, reducing staff requirements and running the business. [28] , who described the DW implementation at Blue Cross and Blue Shield of North Carolina (BCBSNC), claim that the DW had resulted in many organizational benefits, including better data analysis and time savings for users. [45] , who looked at the DW of Egypt's Cabinet Information and Decision Support Center, found that the DW provides a lot of benefits to the users, including ease of access to the information, fast and more consistent reports, support the decision-makers and integrating the data from various sources.
Additionally, [7] , who conducted a laboratory experiment in 2006, found that the implementation and use of DW improves the DSS users' decision performance, by which he means improving the quality of the DSS by adding a DW can improve information availability and quality and enhance DSS users' decision performance. In conclusion, the study showed that DW can have a positive impact on decision-making.
[46], who described an example of implementing DW in medical institutions, found that the DWs provide the users access to important information. [47] , who conducted a survey to find out how DW assists decision-making process in healthcare, found that the DW provides better accessibility to data, integrated disparate data sources and improved decision-making. [48] found that all companies, which are studied, recognized some benefits such as cost reduction, reach-out to other markets, increase in sales, time saving in amount and preparation of reports and more effective decision-making based on the obtained information. [49] , who conducted two case studies on American Airlines and Hallmark Cards, found the easy to use, speedy information retrieval, more information, better quality information, improved productivity, and better decisions as benefits of DW. [50] , who examined the implementation of DW in public security, found that the DW is very important in improving the comprehensive ability of leadership and decision-making. In addition, it quickly and efficiently integrates heterogeneous data sources.
Previous literature on DW, such as [42] and [30] , claims that the DW does not create value by itself; the value comes from the use of the data in the DW. [30] claim that improved decision-making results from the better information available in the DW. By making the right information available at the right time to the right decision-makers in the right manner, DWs empower the users with the ability to make the right decisions [51] . [42] also claim that this use can result in numerous benefits, including more and better information, improved user ability to produce information and reduced effort by developers to produce information. [52] also maintain that DWs have tremendous potential to present information. The greatest potential benefits of the DW occur when it is used to redesign business processes and to support strategic business objectives [41] .
[53] also identified many different measures of success; these include benefits such as data accuracy, useful information, accurate information, ease of use, user satisfaction, time to make decision and increased revenue. However, [54] claims that despite clear evidences that many DW projects have resulted in interesting business benefits, there are also many examples of cost and schedule overruns and dissatisfaction regarding the results from these projects. [55] argue that DW is one of the key developments in the IS field and has plentiful benefits. In addition, [56] indicates that the introduction of a new IS into an organization should deliver multiple benefits.
Since the early 1990s, DWs have become the technology of choice for building data management infrastructures [8] and been investigated and implemented around the world in many areas and by many researchers, authors, and scholars [57] . According to [58] p. 13, the early successful implementation of DW dates back to mid-1980s at ABN AMRO Bank (Netherlands). The author claims that the enduser's needs were the key feature behind the implementation. As a result, those requirements were modeled rather broadly, and all available data was stored in the DW. In fact, in the first few years of general use, its usage had grown at an annual rate of 50%, and by 1995 the DW had supported some 3,000 end-users. [58 p. 17 ] also mentioned that a study of 62 DW projects, which was conducted in 1996, showed an average return on investment (ROI) of 321% for these enterprise-wide implementation in an average payback period of 2.73 years.
In addition, [59] , who investigated whether lodging companies are involved with DW technology through a sample of twelve large lodging corporations, found that the most of hotel corporations in the study were using their DWs to support market analysis. However, [13] , who conducted a survey on a large Australian public organization, found that 60% of the users were with limited or no usage (or were anticipating the use in the future) of the DW. The data also helped the users to make informed decisions and the data, which was retrieved from the DW, was also presented to the senior management and other strategically oriented sections in the form of reports i.e. annual and quarterly reports.
Similarly, [18] , who surveyed DW's managers and data suppliers from 111 organizations in different regions of the United States (US), also found that all companies had operational DW and nearly all of them considered that their initiative is successful. In other words, 26% of the respondents considered it runaway success. Another survey by Forrester showed that 878 IT decision-makers in the US enterprises were somewhat satisfied with the accessibility and quality of customer information; 82% of these respondents are satisfied or very satisfied [60] . [35] also found that about 55% of 196 respondents firms (107) in two major states in the US had already adopted and used DWs.
Similarly, [23] p.192-196 found that 60% of the respondents consider the functionality of their DW below expectations. 40% of the dissatisfied group was actually still using it. This means that 80% of the respondents were still using their internal DW, which is a good indication of the overall degree of satisfaction.
In addition to those studies, [61] , who reported the results of a survey which was conducted at The Data Warehousing Institute (TDWI) World Conference in New Orleans 2003, found that 45% of the respondents had been already in production with their current DW or implementing a second or third release.
The 2007's IBM Data Warehousing Satisfaction Survey showed that 56% of those questioned were very successful with their DW (200 end-user enterprises were participated), however, 43% of the respondents acknowledged the need for improvement, as there are still a number of business and technical challenges confronting the enterprises which make use of DWs according to the survey [64] . The success of DW's implementation, according to [64] , is growing as 56% of the respondents were very successful and satisfied. [65] , who conducted a survey on 84 users of DW, found that the majority of respondents (73%) in the surveyed firm were successful in obtaining and accessing the needed data and information from the DW, only two respondents indicated that they were not at all successful, while 56% indicated somewhat successful and 13% indicated very successful. In addition to these results, 67% and 33% of the respondents rated the importance of the obtained information in performing their job better as vital and somewhat important respectively.
Numerous studies have also shown successful implementation of DW. For example, [66] used a case study and conducted a series of interviews at Continental Airlines. The results showed that the organization has realized an enviable level of DW maturity and significant cumulative benefits. [67] , who surveyed 244 members of TDWI, found that 51.2% of the respondents had at least one DW application and 30.3% were still in development stage. 17.2% were still in planning stage and 1.2% of respondents had no any efforts made in their organizations to implement the DW. This result showed that more than 80% of respondents had implemented DW.
According to [14] , there is a scarcity of empirical studies that examine the DW success. Therefore, this paper investigates the extent to which Jordanian firms implemented DW and the benefits for implementing DW. It is aimed at providing empirical evidence, thereby extending the body of research regarding the implementation of DSSs in general and DW in particular.
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VI. R E SULTS, FINDINGS AND DISCUSSION
As mentioned earlier, the study's sample consists of the Jordanian firms' top management. The results of the study's sample analysis are shown in the figure below (Figure 1) . In this figure, the sample results are broken down by responses. Fig. 1 . The analysis of the study's sample (Source: the figures are based on the responses to the questionnaire).
As can be seen from these results, 140 completed questionnaires were returned to the researcher's address with a response rate of 50.5%. According to these figures, usable questionnaires accounts for 43.3% of the total sample. 20 of the questionnaires were discarded as unreliable, i.e. there were many essential questions missing from the questionnaires. To sum up, all the firms (277), which were listed on ASE at the time of data collection, were selected. 140 filled questionnaires were returned generating 50.5 %. This response rate somehow on average comparison to many similar studies such as ( [69] ; [70] ).
The reliability, internal consistency and validity of the Likert scale questions are assessed by using Cronbach's alpha. It was found that Cronbach's alpha is the most popular method for assessing the reliability of scales.
It has been used by many researchers, including [71] . Cronbach's alpha determines the internal consistency of the items in a survey instrument (questionnaire) to assess its reliability. Figure 2 shows Cronbach's alpha for the Likertscale question. In addition, the figure demonstrates the mean, SD, sum of item variances (V) and standard error (SE) for the rating scale question. As can be seen from these figures, Cronbach's alpha coefficient is more than 0.9. The respondents, who their firms implemented DW (42 respondents), were solicited for their opinions regarding the actual benefits (which their firms have realized) of implementing the DW. The likely and expected benefits, which were measured on a seven-point scale ranging from 1 (strongly disagree) to 7 (strongly agree), are shown in table (1) .
The table shows the mean and SD for all the select benefits. As can be seen from these results, the role of DW's information in enhancing and facilitating the process of decision-making (mean=6.38) was the most important benefit of implementing the DW in the Jordanian firms involved. From the data in the above table, it is apparent that the improvement to decision-making process is the second most widely mentioned benefit of implementing DW.
Other important benefits of implementing DW include more accurate, useful, reliable, complete and relevant information to decision-makers (mean= 6.28), helping decision-makers in taking fact-based decisions (mean= 6.26) and more efficient and successful decisions (mean= 6.23). Moreover, the figures show clearly that the DW has provided many benefits, including frequent, accessible and timely reports and information to decision-makers (mean=6.11), improved the quality of decisions (mean=6.04), easy access to data and information (mean=6.04) and DW's information is used as a basis for decision-making. According to these figures, Increase in competitive capability (mean=5.57) and better performance measurement (mean= 5.54) were the least important benefits of implementing DW. In conclusion, the figures clearly lead to the conclusion that the select benefits are highly rated. These results are entirely consistent with other earlier research on DW. For example, [10] , who investigated the adoption of DW in Small and Medium Enterprises (SME) In Zimbabwe, found that DW provides a variety of benefits, including the reduction in the overall effort concerning data analysis and reporting, improvements to the reports' quality, more flexible reaction to new information needs and improvement to business decisions through more precise as well as more current data analyses.
Park and Kim [11] , who presented a DSS for the management of sewer infrastructure using DW technology, found that the managers, by using DW, could significantly reduce the burden of collecting unnecessary information, easily retrieve managerial information and achieve effective data management. Consequently, the proposed DSS could provide flexible storage of valuable information, reduce subjectivity in decision-making processes, accelerate the pace of data flow, improve the consistency in decisionmaking processes (consistent decisions), and better environment for strategic operation of infrastructure.
VII. CONCLUSION The evidences, which are obtained by analyzing the data from the questionnaires, reveal exceptionally remarkable facts, first of all and to some extent, the success of implementing DW in Jordanian firms was a direct result of the benefits which were reaped from using the DW by the managers of Jordanian firms. One consequence of implementing DW was the great role of DW's information in enhancing and facilitating the process of decision-making. The results also showed that the Jordanian firms benefited greatly from implementing DW: These benefits reflected well on the process of decision-making. The results also revealed that the DW is a fruitful source of information. Moreover, the implementation of DW proved to be a success through helping decision-makers in taking fact-based decisions. Based on some of the study's findings, it can be concluded that the implementation of DW did provide frequent, accessible and timely reports and information to decision-makers and easy access to data and information. Furthermore, the DW was lauded by the users for the successful use of its information as a basis for decisionmaking.
This study has humbly contributed to the field of scientific research in general and the field of decision support systems (DSS) in particular in many ways, first of all, the studies on the implementation of DW were nearly all in developed countries. This study was applied in Jordan, therefore, the results of this study made a humble contribution to the existing knowledge in the field of implementing DW worldwide in general and in Jordan in particular.
Second, there is a need for evidences that the DW improves the quality and accessibility to information. Therefore, this study practically investigated whether or not the implementation of DW improves the quality and accessibility to information and facilitates the decisionmakers' tasks. Lastly, Based on extensive literature review, the researchers have identified that firms are often unsuccessful due to a lack of appropriate information. For this reason, this study is one of the few empirical studies which have attempted to examine the effect of DW on decision effectiveness. In addition, previous research has not empirically tested its effectiveness in DSS contexts in Jordanian firms "to the researchers' knowledge".
Despite the usefulness and positive contributions of the study's results, these results should be treated and interpreted with caution. In fact, the study's sample included only the Jordanian firms which are listed on ASE. As a consequence, this might severely restrict the generalization of the results. It is believed that the results of this study might have been dissimilar, if all Jordanian firms have been surveyed.
Therefore, prospective researchers are recommended to broaden the scope of their investigation to include all Jordanian firms. 
